RENEWABLE RESOURCES OF THE UPPER YUKON-PORCUPINE REGION 
CHAPTER 
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I. Introduction 

Fish and wildlife are two extremely important resources of the 
Yukon-Porcupine region. They ioe only play a vital role in the culture 
and economy of the area but also provide recreational opportunities for 
many persons living outside the region. This chapter presents the most 
recent information available on the major species and attempts to identify 
those factors crucial to their well-being. A discussion of the possible 


social and economic impact of a decline in the fish and wildlife popula- 


tions 1S also presented. 


II. Fish and Wildlife Resources . 


The Yukon-Porcupine region possesses a great variety of wildlife 


habitats: extensive areas of tundra, taiga, upland spruce-hardwood 


forests and wetlands supporting many diverse species of animals. An 
estimated 36,000 Jakes and ponds averaging 21 acres in area, and over 
25,000 miles of streambank provide extremely productive nesting and fead- 
ing grounds for many species. | In addition to having perhaps the highest 
Sustained rate of waterfowl production in both the N.S. and Canada, the 
Yukon Flats area also serves as spawning grounds for salmon. Moose, bears, 
Dall sheep, caribou and wolves are only a few of the many mammals that 


roam the area. 
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MOOSE 


Moose are common to the Upper Yukon-Porcupine region of Alaska. 
Many lakes and rivers provide excellent habitat in the thick willow 
stands that line their banks. Forest fives: are also common.here, creat- 
ing disturbed areas where willow and birch thrive and add to the moose 
food supply. iets thy hunters and trappers indicate that moose 
existed throughout the area at the turn of the century but little is 
known about historical changes in moose abundance. During the 1960's 
and 1970's, however, their numbers have been relatively Tow. 

The reported harvest in the Upper Yukon-Porcupine Region doubled 
from 1970 to 1974 (Table 1) and Parthee harvest increases are expected to 
continue as moose scarcity around urban areas induces hunters to travel 
farther. Boats are the most important means of access, but the use of 
air taxi services and private aircraft, which was once confined to a few 
affluent hunters, is becoming increasingly common among both whites and 
natives. Guided hunters generally confine themselves to the Brooks Range 
and account for only 10-15 moose a year.* The total subsistence harvest, 
which is only partially reflected in the reported harvest, is estimated 
to be between 300 and 500 animals annually. ‘Assuming that each moose 
provides 500 pounds of utilizable meat, this species provides residents 
witn between 150,000 and 250,000 pounds of food each year. 

The bag limit has changed recently from two moose to one bull moose, 


and the hunting season has been shortened as much as four months in parts 
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2uilliam Gasaway, Wildlife Biologist for Alaska Dept. of Fish and 
Game, personal communication, January, 1977. 


of the region. Appropriate bag limits are difficult to determine for 
this area since moose numbers and productivity are essentially unknown, 
and many unpredictable factors such as weather, predation, and fire 


cause extreme population fluctuations. 


Table 1. Reported Moose Harvest 
Game Management Unit 25 (Fort Yukon) 
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Hunters 
Year Harvest % Non-resident % Resident 
1970 55 70 es 74 
1971 74 | 26 | say & 
1972 S35 39 78° 
1973 3 153 20 80 
1974 111 19 Sh 


Source: ADF&G, Annual Report of Survey-Inventory Activities, Part If, 
Moose. Fed. Aid in Wildl<Rest.Project W-17-7 (Juneau:1976)p.183. 


Many biologists feel that predation is more important than hunting 
as a cause of popes mortality. Much research is currently devoted to 
the controversial subject of the extent of wolf predation on moose, but 
no absolute solution to the problem is available. It is known, however, 
that wolves depend heavily on moose throughout the region, except in the 
Brooks Range where Dall sheep and caribou are available. No predator 
control program has existed in the area since the 1950's, nor is one 
anticipated. | 3 

Figure 1 indicates the areas within the region which have high 
potential as moose habitat and it reflects the importance of riparian» 
willow browse. These areas can be crucial during the winter months, 


when the snow may be too deep at higher elevations for the moose to 


browse. Burned areas 5 to 20 years old produce an abundance of willow 
and birch which moose can thrive on throughout the year. During the 
warm months, moose browse much more widely, therefore, the vast areas 
of summer habitat are less critical than winter areas where moose are 
concentrated. | : 

Developments such as transportation corridors tend to follow the 
eer valleys, and could destroy valuable winter moose habitat. The 
increased access resulting from development also has tremendous potential 
for meenereyinG the hunting pressure. Timber harvesting may have a. 
detrimental effect due to destruction of riparian habitat and increased 
access, but clear cuts where the litter has been removed or burned will 
promote the growth of high quality browse. Farming areas would not provide 
the necessary cover to protect the animals and associated land clearing 
would destroy the natural food supply. Development wouid also bring 
about more fire control to protect commercial forest stands and capital 
improvements investments and this would prevent the creation Gf new moose 
habitat. 

To minimize the impact of development on this important species, 
river bottoms should be left undisturbed. Moose are widely distributed 
in the summer, and have many alternatives for browse. Thus the effect 
in these areas will be less significant than disturbance in wintering 
areas wnere moose are concentrated and depend heavily on willow. Much 
of the study region, particularly well-drained spruce forest, is not 
critical for winter or summer range and development in these areas would 


have minimal impact on moose populations. Allowing some fires to burn 


is still the most effectiye means of creating and sustaining moose 
habitat and promoting higher reproductive rates; therefore it should be 
considered as a means of compensating for some of the effects of 


development. 


DALL SHEEP 


Dal] sheep occur throughout the Brooks Range as well as in the 
Tanana Uplands along the southern boundary of the study area. fi@ee 
areas receive moderate snowfall compared with other mountainous regions 
in Alaska and therefore provide suitable habitat for more than 6,000 
Dall sheep. Currently sheep are considered abundant, and their numbers. 
appear to be stable or possibly ee ee No well-documented population 
Fluctuations have been observed in the study area, and it is possible that 
shepp here do not experience the extreme, cyclic fluctuations common to 
many other animals. 

Sheep home ranges may be about 30 to 40 square miles in size and 
will sustain a group of sheep indefinitely if not disturbed. Grasses, 
‘because they are perenial, provide a stable annual food supply. During 
the winter, sheep occupy high ridges where prevailing winds expose the 
vegetation, but in ries months they utilize valleys and hillsides 
(see Figure 2). The relatively small size of sheep home range forces it 
to be considered habitat critical to the survival of local populations. 

| Sheep are fairly tolerant of hence ral have been known to exist in 
close proximity to large scale mining projects, roads, and villages. 


However, if a project destroys the habitat itself and forces the sheep 


to move, they are unlikely to find a range which is fae already at 
carrying capacity and may not survive. 

Sport hunting for trophy animals accounts for most of the 
annual harvest. Table 2 shows an increase of almost 300 percent in the 
reported sport harvest over the past eight years—an increase possibly 
due to the rise in Alaska's population and affluence. Historg eae 
subsistence hunting for sheep has been insignificent and this is still 
true in most areas. The only significant subsistence harvest of sheep 
in the region occurs in Arctic Village whose residents take less than 
sixty animals each year. Total annual sport and subsistence harvest in 


the region is estimated at approximately 110 animals.> 


Table 2. Reported Dall Sheep Haneat 
Year Non-resident Resident Total 2) 
1968 ET 5 16 
LOGS | 8 ' 5 [5 
USS Ra, o pared 13 
T9735 16 ts 29 
1972 30 16 45 
i973 30 25 55 
1974 (b) (b) 4g 
1975 (b) (b) 37 
1976 15 30 45 
(2) nos not include most animals harvested for subsistence purposes. 
Oa rai esas, not available. | 
(c) 


Source: ADF&éG, unpublished reports, 1968-1976. 


wayne heimer, Wildlife Biologist for ADF&G, personal communication, 
January, 1977. 


The hunting season on sheep extends from August 10 to September 20, 
the bag limit being one ram with 3/4 curl horn or Jarger. Since these 
older rams are not necessary for continued lamb production, their removal 
has little effect on the stability of the population. It is estimated 
that the herd could withstand an annual harvest of about 150 full curl 
rams or 200 3/4 curl rams. 

The guiding services and equipment UE) ized in the hunting of 
pees animals provide the principal economic value of Dall sheep. 
Resident hunters may spend a total of $12,000 annually and non-resident, 
guided hunters may spend approximately $15,000 hunting sheep in this 
region each year? but very little of this enters the regional economy. 
These Free are also popular as photographic subjects—their beauty 


and unusual habitat attract many viewers in areas where sheep are 


accessible. 


CARIBOU 


The northeast corner of the Upper Yukon-Porcupine region is an 
important seasonal habitat for the Porcupine caribou herd. Ths? herd, 
Alaska's largest, roams an area of 78,000 square miles from northeast 
Alaska to northern Yukon: Territory and the western edge of the Northwest 
Territory.° During the summer, the herd occupies areas of wet and alpine 
tundra where it grazes on grasses, sedges, and shrubs. The winter months 
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J. Hemming, Distribution and Movement Patterns of Caribou in 


Fechnical Bulletin No. | (Juneau: 


are spent in open spruce forests where lichen forage is available under 
a relatively light snow cover. 

From the early accounts of the area, it appears that the herd 
had a similar distribution in the past, but its population has fluctuated 
widely. After a low in the 1890's, the herd increased < banda until it 
reached a peak in the mid-1940's. It declined rapidly in the 1950's but 
a large emigration from aoa lierd may have stopped this trend. 

The herd is now stable and possibly increasing, largely due to low hunt- 
ing pressure. / 

The Porcupine caribou herd was censused in 1972 by an aerial 
photo-direct count-extrapolation technique? and its population was esti- 
mated at 100,000 animals. The sex and age structure for the herd was 
determined during rut (when animals are assumed to be randomly mixed) 
to be 48.7 percent cows, 14.8 percent calves, 27.9 percent bulls and 
8.6 percent yearlings. The proportion of calves to total herd size fell 
from 26 percent in July to 15 percent in the fall, but this is apparently 
normal.” . 

Traveling hundreds of miles each year, the herd is almost con- 
stantly in motion. They return to some areas annually, while other prime 
habitat may not be visited for many years at a time. Although most of the 


Porcupine herd winters in Canada, some years may find two-thirds of the 
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James Davis, Wildlife Biologist for ADF&G, personal communication, 
January, 1977. 


Spobert ae Porcupine Caribou Here Studies, ADF&G, Wildlife 
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animals in Alaska from Big Lake to the Coleen River (see Figure 3). 

In March the animals begin migrating to the calving grounds on the 
Arctic coastal plain, wnich covers the area from the Canning River in 
Alaska to the Blow River in Canada. Most of the caribou spend the 
summer in the foothills of the eastern Brooks Range and in the British 
and Richardson Mountains of Canada. Each fall the herd swings south 
again toward the wintering grounds wnich are usually reached by late 
October. 

The most critical range in the Yukon-Porcupine region 1s the 
winter range where up to 70,000 caribou graze in some years (see Figure 
3). This is an area of low density spruce with willow and birch shrubs 
and a ground cover of moss, mountain dryas, and lichens. Caribou avoid 
deep snow and can be severely affected if a thick ice crust forms. The 
Sparse forest cover thus provides critical winter habitat by protecting 
lichens from deep snow cover and by providing suitable habitat for 
their growth. 

Hunting and predation are the major factors currently regulating 
the size of the herd. An estimated 1000-2000 caribou are harvested 
each year in the United States; possibly 5-10 percent by sport hunters, 
and the ah for subsistence. ?¥ The subsistence harvest in Canada is 
approximately 2,509 animals. +t The total annual harvest thus amounts to 


approximately 4,000 animals or roughly 6 percent of tne population, which 
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is slightly higher than an estimated sustained yield of under 5 per- 

cent. 14 Another detailed census of the herd is scheduled for the summer 
of 1977, and this will supply information on the annual increment and 
approximate mortality rate—information vital to proper management of 

the herd. Hunting regulations for the Porcupine herd were altered in 
September 1976 in response to the worsening situation of the Western Arctic 
herd. The hunting season, which was open year around has been restricted 
to August 1 - March 31 in Unit 26 and July | to March 31 in Unit 26C. The 
bag limit which was formerly unlimited is now restricted to ten caribou 
per season with no more than five per day and no more than two can be 
transported from these units. 

The winter food supply in the area can be affected by over- 
grazing, weather and fire. Overgrazing may be a factor in caribou mortality 
when the population density exceeds ten or so per square mile There is 
evidence, however, that caribou shift their range as their density in- 


14 


creases;such patterns are often found with the Porcupine herd. The con- 


cept of rangeland carrying capacity therefore has limited use for caribou, 


but aS a generalization, approximately one caribou per square mile of 


grazing land may be a safe long-term carrying capacity. > 


12 James Curatolo, Wildlife biologist for Renewable Resources, 
Ltd., personal communication, January, 1977. 


‘SJ. P. Kelsall, The Migratory Barren Ground Caribou of Canada 
(Ottawa, Canada: Queen's Printer, 1968), p. 310. 


Mronming, Distribution, pp. 14-17. 
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Because of tneir dependence on tree-covered areas for-much of 
their winter habitat, caribou can be severely affected for forest fires. 


The greatest lichen production is in areas unburned for 120 years or 


16 


more, aaa vast areas of such vegetation are sometimes destroyed by one 


fire and require more than 70 years to recover. Caribou also tend to 
avoid recently burned areas during migrations and this could cause a 
critical delay in their travel. - 

There is no evidence of excessive predation on the Porcupine 
herd at present. Wolves are the major caribou predator in the region, 
but grizzly bears also take a few, and golden eagles may sometimes prey 
on young calves. In the past, wolf numbers demonstrated an apparent in- 
crease during caribou decreases, and a corresponding decrease when | 
caribou were improving, but it is possible that wolf predation merely 
accentuated the normal fluctuations. !/ 

Very few management activities can be applied to increase the 
size of a caribou herd. If overhunting or predation are responsible for 
significant losses, stringent hunting regulations or predator control can 
be utilized to protect and increase the herd. Increasing the herd through 
habitat manipulation—wnich is useful for many game species that depend 
on successional stages of vegetation—is not feasible for caribou, which 
depend primarily on climax vegetation. Here, any changes will probably 
be detrimental and the vegetation will require many years ta recover. 
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The maintenance of undisturbed winter habitat is therefore important 
when evaluating potential effects of development... 

Developments now being considered which might affect the 
Porcupine herd include the Arctic Gas Pipeline to the Mackenzie Valley 
and the Dempster Highway from Inuvik to Dawson. The status of the pipe- 
line is undetermined as yet, but approximately 200 miles of the Dempster 
Highway is already complete. It is likely that ie access will severely 
increase the hunting pressure by both whites and natives and interfere 
with migrations. 

It is difficult to identify specific areas which should be 
protected, since caribou range can vary—-an unused area becoming crucial 
at a later date. Within the study area, caribou use almost all of the 
Brooks Range and cross the Porcupine River semiannually. Biologists 
Suggest that roads, pipelines, etc., should always paraltel caribou trails 
and that crossing features be provided if these structures intersect 
traditional routes. Areas where a broad Seong of animals is funnelled 
into a narrow trail, as at mountain passes and stat crossings, shone be 
protected from any development program. Construction activities should 
also be timed so as to minimize interactions with the herd as they are 
feeding or passing through an avda.iio b 

ae economic value of caribou as a renewable resource in this 


region of Alaska should not be overlooked. Most domestic animals and 


18) eResche, Procupine Caribou, pp. 18-19. 


1? james Curatolo, personal communication, January, 1977. 


plants are not suited to tne Arctic habitat of the caribou, and timber 
resources in northern alpine areas are of poor quality and require many 
years to regrow. fherefore, the most efficient use of the tundra and 
open taiga forests of this area may be for caribou range. They are a 
traditioanl ly utilized resource and provice an important means to pre- 
serve the native lifestyle. A well-managed herd will supply significant 
amounts of food: a harvest of 1000-2000 caribou at 70 pounds of dressed 
meat each would yield at least 7,000 to 14,000 pounds of red meat. The 
hides, and the crafts made from them, are also of value. Recreation and 
Sport hunting are increasing in Alaska, and tie money that hunters spend 
on equipment, guiding services, travel and accommodations can be con- 
Sidered another economic benefit. Nonconsumptive uses, such as viewing 
by researchers and visitors, have a value wnich is difficult to assess. 
Careful management and protection of the herd and its habitat is vital 
if the Porcupine Rend 1s to continue to play an important role in the 
economy of the region and serve as a source of inspiration and enjoyment 


for generations to come. 


BLACK BEAR 


The black bear population in the region may be as farge as 
2,400 animals. ¢¥ They range through many habitats, but lowland areas of 
sedges and horsetails and berry-producing areas are the most important. 
The river valleys are also vital since bears use the alluvial habitat as 
access to new feeding areas. The harvest does not seem to be 2 significa 


CONDE RG, Compilation of Wildlife, po 420. 
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factor in their mortality because the population 1s apparently not 
declining at the present time. Black bears are actively hunted by local 
residents; an estimated 120 are killed each year for meat. Assuming that 
each bear yields 150 pounds of utilizable meat, the annual harvest would 


produce 18,000 pounds of food. Sport hunting for black bear is negligible. 


BROWN OR GRIZZLY BEAR 


Brown bear depend on extensive undeveloped, sparsely inhabited 
areas. Although their dens are found principally on well drained, south- 
facing slopes, they also require alluvial habitat for movement between 
widely dispersed feeding areas. During the spring, they consume carrion 
and live prey they can obtain; in summer they are widely dispersed and 
autumn finds them concentrated in willow stands and berry patenes. 

The population in this region is estimated to be 450-900 
bears, and it is stable despite a large harvest.¢! Resideme sport 
hunters take an average of eleven bears; non resident hunters, principally 
on guided hunts, take approximately 100 bears annually. Natives rarely 
hunt grizzlies; they may Kill a total of gorcy bears each year—most of 
which are nuisance animals not utilized for meat. The value of the sport 
harvest can be estimated on the basis of an average ten-day guided hunt, 
costing $2,000 to $3,000 and obtaining two bears. This amounts to approxi- | 
mately $125,000, most of which is spent outside the region and therefore, 


does not enter the local economy. The nonconsumptive uses, such as viewing 


45 


and photographing, are becoming increasingly popular, particularly in 


the Arctic National Wildlife Range. 


FURBEARERS 


e 


Wolves, beaver, land otters, wolverine, marten, Tynx, red fox, 
and mink are the major furbearers in the Upper Yukon-Porcupine Region. 
Trapping these animals is an important source of income for the people 
of the area and biologists believe that the furbearers are currently 
fairly abundant and than an expanded harvest could be sustained without 
endangering the populations. Some subsistence use occurs, but relatively 
few animals are taken for noncommercial purposes. Watching and photo- 
graphing tnese mammals is a prized passtime for many hikers. 
| Wolves are one of the most important furbearers for trappers 
due to the cu-rent high price of $100 to $300 per pelt. 2 An estimated 
600 wolves roam the Upper Yukon-Porcupine Region.©° Their dens are 
usually located on well-drained south-facing slopes and these are the 
only specific areas that are critical for wolf survival. Because of 
their dependence on prey species, however, wolves will be endangered if 
prey populations are severely diminished. 

Caribou and moose are the important prey species. This is 
demonstrated by the fluctuations in wolf numbers which correspond, with 
a slight lag, to those of caribou and moose. It is not known however 
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cet e source of all information on furbearer harvests and 
prices is: ADF&G, Compilation of Wildlife, pp. 514-6/6. 
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whether wolves cause or merely accentuate these fluctuations. Alternative 
prey, such as Snowshoe hare, Dall sheep, and fish, supplement the diet and 
protect the wolves from starvation when major prey decrease in numbers. 

Trapping and some illegal aerial hunting are the most signifi- 
cant factors in wolf mortality. It seems, however, that the harvest 
pressure results in an increased reproductive rate and greater pup - 
survival.o" Whatever the reason, wolves in digs region seem capable of 
sustaining an extremely high annual harvest of 50 percent of the popula- 
tion.©> Therefore a large expansion in the harvest is conceivable, since 
only 48 wolves or roughly 8 percent of the population were harvested in 
1975, and the value of pelts is expected to continue to increase. The 
hunting season on wolves extends from August 10 to April 30; the bag limit 
is two wolves, but there is no limit on trapping. 

Wolverine, marten, and ermine are three important furbearers 
in the weasel subfamily. Wolverines are usually found above timberline 
in the region. Carrion is their principal food source, but dive squirrels 
and hares, as well as occasional large game such as sheep, are also taken. 
They are generally considered a "wilderness" animal, i.e., one that cannot 
adapt to the presence of man, but it is possible that they would not be 
affected by man's use of the land if their habitat were not destroyed and 
if protection against overnarvesting was available. Presently, a moderate 
harvest of 130 animals is taken in the region, but because of the current 


high value of over $150 per pelt, the trapping pressure may tncrease. 
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Marten are fairly easy to trap and are probably aundant in the 
region. Their diet includes microtines and some berries and good habitat 
will Support up to four animals per square mile. Climax white spruce areas 
are critical for marten; therefore, logging and forest firest are a serious 
threat to their populations. The current price of $40 to $50 a pelt as 
high and may stimulate an increase in trapping. No harvest information is 
available from the region. 

Ermine rely on woody or brusny areas and feed on small mammals 
and birds. They are also an important prey for raptors and larger mammals. 
The pelts sell for only $1.00 each, making ermine a minor source of income. 
No harvest information is available. 

Land otters and muskrats take advantage of the abundance of 
prime aquatic furbearer habitat in the region, particularly in the Yukon 
Flats. Land otters are valuable for trapping, their pelts bringing up to 
$80, while muskrats bring $5.00. Overtrapping of these animals does not 
seem to be a problem and their populations are probably stable. Destruc- 
tion of their denning areas due to development near waterbodies would be 
a severe menace to their survival. 

The Yukon Flats is also prime habitat for mink, which inhabit 
vacated dens near the water. Their fur is valuable, selling for $20 to 
$20 a pelt, but trapping does not seem to be Significant at the present 
time. Critical denning areas could be destroyed by track vehicles, log- 


ging, forest fires or other factors which disturb vegetation along the 
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Red fox and lynx are both valuable furbearers which depend 
heavily on snowshoe hares for food. Three hundred fox were harvested 
in 1973-74 at a market value of $60 to $165 each. They are not presently 
overtrapped according to Fish and Game officials and probably could 
Sistaima larger harvest. 

Tne lynx, Alaska's only cat, occupies climax boreal forests 
with many thickets where hares can be readily found during good years. 
Because snowshoe hares fluctuate drastically in numbers, lynx are also 
Subject to cyclic extremes in their populations—the cycle lasting 
approximately ten years. Over 660 lynx were harvested in 1971-72, 
principally around Fort Yukon; their value is currently $200 to $300 
each. Red fox and lynx can often be seen during highs tn the hare popu- 
lation. 

Beaver iS an important furbearer and one of the rest popular 
animals for viewing and photographing. Their population declined 
critically at the turn of the century from over harvesting, but controls 
on harvests have gradually helped to bring them back to stable numbers. 
Most beaver colonies are found near birch and aspen stands; one acre of 
aspen will support a colony of beavers up to three years. Their dams 
are carefully built and maintained and not only stablize watersheds by 
retaining water, but also create a lush wetland habitat which many species 
of wildlife can utilize. Although the greatest number of beaver in the 
region are in the prime habitat of the Yukon Flats, they have also been 
seen above timberline on the upper Sheenjek River. They are a valuable 


furbearer—their pelts bring $30 to $40 each, but no significant harvest 
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has been taken recently. The harvest in 1973 1974 was 317 and in-1974- 
1975 it was 281 animals. If not harassed, beaver adapts well to the 
presence of man, as demonstrated by colonies in and close to Fairbanks. 
The Upper Yukon is excellent habitat for coyotes, but few are 
seen in the area. These animals are generally very adaptive and show 
little conflict with human land-use, but competition with other predators 
in the region might be limiting their numbers at the present time. Coyote 
trapping usually occurs incidentally to that of other animals. and, though 
the price is approximately $60 per pelt, most of the hides are kept for 
domestic use. The wary nature of these animals make them difficult to 


view... 


WATERFOWL 


The Yukon Flats, an area of approximately 10,890 square mites, 
is one of the most productive single-habitat waterfowl nesting grounds in 
the world. Aquatic habitat in the area is abundant; thousands of lakes 
and ponds with a total estimated surface area of over 1,200 square miles 
and more than 48,000 miles of lakeshore and streambank habitat provide 
food and cover for more than one million nesting waterfowl. é A high 
rate of primary productivity is caused in part by hot summers, frequent 
forest fires and periodic flooding. The greatest importance of the Flats 


to migratory birds is for nesting and rearing of young, although several 
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Speetes which summer on the Nortn Slope and northwest Canada use the 

pase as a stopover during migrations. The density of ducks alone average 
9.4 birds per square mile (see Figure 4) and unlike other densely-populated 
nesting areas, the Yukon Flats is not eulene to drought and therefore 

has the highest sustained rate of production in North America.©/ 

Over one million ducks nest on tne Flats (see Table 3). Scaup 
are the most abindant, followed by pintail, wigeon, green-winged teal, 
scoter, and mallard. Ten to fifteen percent of the total continental 
population of the highly valued canvasback ducks nest in this area— a 
very significant population, given the declining seats of this species in 
the eastern United States. 

Observations indicate that over 8,000 Canada and 5,000 white- 
Fronted geese utilize the lakes and streams of the area. Their fall popu- 
lations are probably greater than 10,000 and 6,500 respectively. A few 
families of the rare trumpeter swan have also been sighted. 

Cranes, loons, grebes and shorebirds are common during the nest- 
ing season. About 10,000 sandhill cranes breed here each year and pro- 
duce an estimated 1,500 young. The breeding population of arctic Toons 
may be 15,000, while common and red-throated loons are also found. The 
populations of horned and red-necked grebes, which are distributed on 
shallow lakes throughout the region, is estimated at over 100,000.28 

The harvest pressure within the region is largely incidental to 
big game hunting, but considerable numbers are taken for subsistence, 
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particularly when other food resources are scarce. A study conducted 
by the U. S. Fish and Wildlife Service indicates that approximately 
11,000 ducks and 3,000 geese are harvested annually by local residents 


eu 


and these Bee tes are probably conservative. The fall sport harvest 


in the region may average 500 ducks and 100 ge ease 90 
Assuming that ducks weigh an average of 1.25 pounds and geese 
3.5 pounds, waterfowl provide 24,200 pounds of mea for the residents of 
the region. Alaskan sport hunters are estimated to spend an average of 
$37 per day to hunt waterfowl in the Interior. Assuming an average of 
1.1 ducks harvested per hunter per day, a total of $20,350 is spent to 
harvest 600 waterfowl in this region each year, although this does account 
for the value of other game which might be taken on the same trip. 
The harvest outside Alaska is much greater. The U. S. Fish and 
Jildlife Service estimated that 20 percent of the 2.1 million ducks in. 
the fall flignt from the Yukon Flats are harvested outside the state and 
that this harvest provides 400,000 hunter dayse> An average waterfowl] 
hunter devotes 5.5 days to hunting each season and spends approximately 
$110 on supplies, making a total of over $8 million as a rougn estimate 


. ‘| 2 cs Ve eo iT e © 
of the recreational value of the sport harvest. The value of watching, 


t 


tudying, and photographing these birds is difficult to assess, but just 


as important. The fact that well over 2 million birds originate here 


29ibid., p. 97. 


39D n Timm, Wildlife Biologist for ADF&G, personal communication, 
Feburary, 1977. 


Sluspr, Yukon Flats, p. 60. 


39 : ee tite ee 
os Morris LeFever, Waterfowl biologist for Fish and Wiidlife Service, 
personal communication, Aa i 


ae 


each fall is a source of invaluable inspiration for many, as demonstrated 
by the public's strong opposition wnen Rampart Dam was being planned in 
the mid-1960's, 

The riverbottom habitat in the Yukon Flats corresponds to the 
location of much commercial timber, potential oil fields snd teen 
(see Chapters :). Any river traffic associated with timber ee 
would disturb the waterfowl] which use sandbars and sloughs for nesting or 
feeding and timber harvesting could destroy cover vital to some nesting 
species. Water pollution due to siltation, pesticides, logging debris, 
or oi! spills could also be a threat to wetland productivity. Drainage 
of wetlands or construction of dams, if necessary for large scale farms, 
would represent a serious menace to the breeding populations and undoutedly 
reduce the production many-fold. The roads, eae toe plants, and 
settlements associated with any denahacgans would also impair many critical 


a 
areas. 


UPLAND GAME BIRDS 


Game birds to the region include the rock and willow ptarmigan, 


and the ruffed, spruce, and sharp-tailed grouse. These birds are widely 
distributed and are important prey for avian and mammalian predators. 
Tney are hunted for both subsistence and recreation, but their harvest is 
usually incidentai to that of larger game. 


33 afd ce ae 
‘Dan Timm, personal communication, February, 1977. 
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Table Waterfowl Populations | oF the Yuxon Flats 
oie "Nesting Population 
Species Number Percent _ 
Ducks 
Mallard j 63,700 : 6.0 
Gadwal] 300 trace 
Pintail 188,300 16.6 
Green-winged teal 30,500 m5 
Blue-winged teal trace trace 
Wigeon : 140,800 14.0 
Shoveler 53,300 oat 
Ring-necked duck trace trace 
Canvasback 50,500 4.7 
Lesser scaup 376,700 awloedy 
Goldeneye £200 iat 
Bufflehead 17,600 Toa 
Oldsquaw 26,100 2.4 
Scoter 63,700 6.0 
Mergeanser 100 trace 
Total Breeding Population POs. 708 100 
Estimated Fall Population 
(Adults plus young) 2,147,000 
Geese 
Canada 8,000 Gigs 
White-fronted 5,000 38.5 
Total Breeding Population 13,000 100 
Estimated Fall Population 
(Adults plus young) 16,500 
sources, Uniped Staces. Depiior Mae Yukon Flats National Wildlife 


Refuge (Washington, D. C.: 1974), p. 66. 
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Rock and willow ptarmigan live in all treeless areas in the 
region; rock ptarmigan prefer the higher rocky areas; willow ptarmigan 
are found in the dense patches of vegetationat lower elevations. The 
life history of the two species if very similar. Large flocks form in 
autumn and migrate up to 150 miles in search of sheltered areas at or 
slightly below timber line where they will remain for the winter. In 
April, the birds collect again for the move to the breeding grounds and 
then disperse for the summer nonce The population of ptarmigan fluct- 
uates between scarcity and abundance in cycles of approximately ten years. 
Because ptarmigan occupy the climax tundra there is little to be done to 
improve their habitat. 

Sait grouse are found in spruce and spruce-bircn forests with 
understories of cranberries, blueberries, and mosses. In Saptember they 
can be seen near roads and rivers where they obtain grit for digesting 
the spruce needles that sustain them in winter. Fire comtrol benefits 
this species, which depends on mature coniferous forests. 

Sharp-tailed grouse occupy brushy grasslands often at high 
elevations. They are not numerous and for this reason few are taken for 
subsistence or recreation. In the fall, these birds form flocks which 
feed on berries and insects and on barley in farming areas. Sharp-tailed 
grouse populations might be benefitted by disturbances such as fire and 
construction wnich favor their successional habits. 

Ruffed grouse are found in riverbar situations in the willow 
thickets and aspen stands. Identified by the black band near the tail 
and dark ruffs on eacn side of their neck, these birds are easily Found 
and hunted along roads in the fall. Disturbed areas would benefit this 


species. 


Pe 


For unknown reasons, extreme population fluctuations are common 
to all game birds in the region. Currently, the subsistence and sport 


a The hunting. 


hunting that exists is a minor factor in their mortality. 
pressure is expected to increase, however, as seasons shorten for large 
game. The bag limit is now 15 grouse and 20 ptarmigan; the season 


extends from August 10 to April 30 and this may need to be shortened to 


protect the ptarmigan breeding grounds if harvest pressure Increases. 


RAPTOR 


Raptors are birds of prey that perform an important role by 
limiting the populations of small birds, rodents, and insects, and by 
fing on carrion. They include the hawks, eagles, falcons, and owls 
whose skill in flight and in the pursuit of prey has fascinated people 
for centuries. 

Nineteen Species of raptors utilize the Upper Yukon-Porcupine 
Region of Alaska, and are listed in Table 1. Although their populations 


vary witn prey abundance, most of the raptors are not in any foreseeable 


bolt. ee : 35 ah , 
danger in this region. Disturbances near rivers, however, could 


- 


affect many traditional nesting sites. 
Gyrfalcons and rougniegged hawks are uncommon to common and are 
scattered throughout the drainages of the southslopes of the Brooks 


Range. Golden eagles are probably a little more adaptable and are alse 


found along interior wooded regions especially if alpine areas are close 


3A ie ae 2 ~ 
>" Jarry D. McGowan, Avian biologist for ADF&&@, personal 


communication, January, 1977. 


and many, such as the greathorned, great grey, and hawk owls, find 
their northern limits in the region. The two fish-eating spécies, bald 
eagles and ospreys, are probably rare or occasional nestors restricted 
by ice conditions as well as by the turbidity of the Yukon River and 
VES tributaries, °° 

One endangered species, the peregrine falcon, utilizes the 
region during the nesting season (Figure 4). It nests in the cliffs 
above the Yukon and Porcupine Rivers and pursues waterfowl and small 
birds. Their population declined 60 percent worldwide after DDT was 
introduced on a large scale, */ and now that DDT is banned in the U. S., 
the protection of nesting sites has become a critical factor in assuring 
the survival of this species. Two other nesting populations of peregrines: 
in Alaska, one on the Colville River and one on the Tanana, have declined 
rapidly in the past five years and” the Tanana- population. has now virt- 
ually disappeared. °° The areas between. Eagle and Circle on the Yukon 
River and above Fort Yukon on the Porcupine support dense populations 
whicn still appear to have normal reproductive rates. these areas, how- 
ever, are vulnerable to development and tourism. According to the 
Endangered Species Act of 1968, a cliff must not be disturbed for a 
quarter of a mile around a nest and a permit 1s required to construct 


near the area. Due to the sparse tree cover in this region, however, a 


ee 


SOR obert Ritchie, Wildlife Biologist for Renewable Resources, 
Ltd., personal communication, January, 1977. 
37 gtd bs Bret eee eee ~ 
Jerry McGowan, personal communication, January, 1977. 


“Alan Springer, "Dismal Picture for Alaska's Peregrines," in 


G} 
Alaska Conservation=Review, Val.” AVULS) Now ae pee 
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Table 4. Raptor Populations in the Yukon - Porcupine Region 


Classification Species Abundance Resident « (R) 

great grey owl Uncommon Sys 
horned owl Common - Abundant R 
hawk owl] Common 

Owls snowy owl ; Rare R 
boreal owl Common? R 
short-eared owl Common? M 
Harlan's hawk Common M 
Swainson's hawk Uncommon M 
Roughlegged hawk Uncommon? M 
Golden eagle Common iM 

Hawks Bald eagle Uncommon M 
Sharpshinned nawk - Common. M 
Goshawk Common R 
Marsh hawk Common i 
Osprey Uncommon M 
Merlin Common M 
nestrel Common 

pees gyrfalcon Uncommon* R 
peregrine Uncommon* M 


*Localiy dense 


Source: Robert Ritchie, personal communication, January, 1977. 
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39 i : 
large buffer zone may be warranted. The Department of Fish and Game 


keeps a record on nesting areas and insures their protection. 


ANADROMOUS FISH 


a 


Anadromous fish are those which spawn tn fresh water but spend 
most of their lives in the ocean. Chum, king, and coho belong to this 
group and are found in the Upper Yukon-Porcupine Region during the spawn- 
ing season and throughout the year in early stages of their development. 
Although their numbers vary widely, approximately 270,000 salmon migrate 


eaube These 


upriver past Rampart between late June and October each year. 
fish support a valuable subsistence and commercial harvest in the region. 

King salmon, with an average weight of over 15 pounds, are the 
largest of the Pacific salmon. After hatching, the young usually remain 
in fresh water until their second wanitg before migrating out to sea 
where they will spend up to four years. King salmon have been reported 
in Beaver Creek, Birch Creek, and the Chandalar River from late June 
until late August. The population has declined significantly in the 
last few years, but the cause of this has not been determined. 

Thousands of chum salmon migrate upriver past Rampart between 
early July and October each year. The smolt migrate to the ocean during 
their first spring and spend two to four years at sea before returning. 


Their spawning grounds include the Sheenjek, Chandalar and Black Rivers, 


39, eet See ah : 
Robert Ritchie, personal communication, January, 1977. 


A0 6 Vie as 9 
USBI, Yukon Flats, p. 89. 


29 
Squaw Creek, Beaver Creek, and possibly the Collen River. The declining 
population of kings may be contributing to the increasing importance of 
chum Ssalion as a commercial fish. 

Little is known about the occurrence of coho er silver salmon in 
the region. Recently several land-locked takes in other parts of Alaska 
have been stocked with coho and are producing excellent sport fisheries; 
a Similar effort in the Upper Hien carcusine Region. could provide many 
Salmon for tne area. Under these conditions, however, coho do not 
reproduce and therefore would have to be restocked annually. 

At the present time, there is little commercial fishing above 
Rampart. An average of twenty fishermen have had commercial Ticenses 
in the region in the past five years. As of January 1974, however, 


fishermen were required to apply for limited entry permits, which wer 


- + . fo ten 


granted on a point system designed to favor those who Gcepended neavily 
on commercial fishing during the years 1971-1974. The number of fisher- 
men possessing limited entry permits is not yet available, however. 
Sport fishing for salmon is negligible. Although the opening of the 
pipeline haul Houa to the Yukon River in 1972 increased sport fishing tn 
the immediate area, very little occurs elsewhere in the region. 
Subsistence fishing for salmon declined from 1930 to 1970 as a 
result of both regular snipments of food 
of dog teams with the advent of the snow machine. An increase in the 


ter 1970 was probably a response to unusually 
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large. Salmon migrations during those years, but tne catch decreased 


iy in 1976 when the salmon run declined. the total amount of fish 
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Total 
Salmon 
2.5%3 
2,848 
2,368 
14,312 
32,174 
43,214 


Table 5. Reported Commercial Salmon Harvest Upper Yukon-Porcupine Region 
“ii bf nase ce 
Year Licensed Chum King Cono 
Fisnermen 
1970 (a) 907 1,666 (a) 
17 10 1,061 1,749 38 
¥972 7 1,254 }, 092 22 
LOA os ls 309 13,003 (a) 
1974 17 23,013 ZO Ceh 1,500 
iis 20 40,344 2,865 5 
(a) 


No information available. 


Data not available. 


ADF &G, 


Reports, unpublished data, 1970-1976. 


Source: 


Source: ADF&G, Arctic-Yukon-Kuskokwim Regional Fisheries Reports, 
unpublished data, 1970-1975. 
Table 6. Reported Salmon Subsistence Harvest Yukon-Porcupine Region 
————— Se <==. SS Se ee tn Cen ————— 
neo ts Rampart Stevens Beaver Yukon Circle Total 
1970 5,402 9,143 Seo Vpaee is: (a) 25,069 
cra MEP sea! 5,224 YESS 3,854 (a) aad fs 
oye 4,930 CAAA ayacle: ae R A: Leslee 13,562 
EVES snyalts) 4,183 1,483 3,268 897 15,047 
1974 15629 2,428 1,078 55 1,672 fi cae 
1975 105226 Vanek /19 20,205 S65 34,406 
1976 A,246 Pes og 1,634 409 8,069 
(a) 


Arctic-Yukon-Kuskokwim Regional Commercial Fisheries 


users can be computed on 


i 


consumed by subsistence 
for king salmon and 4.3 pounds for other B 
minimum of 8,000 pounds of fish would be required 
subsistence salmon harvest. 


Fish hatcheries could possibly be 


to replace 


3] 


the basis of 15 pounds 


Salmon. based on this, a 


the average 


z 


nefit the salmon poputations in 


tne region, provided several economic and environmental requirements could 


be met. In order to minimize costs, a hatchery should 


road where supplies could be readily obtained. Anoth 


er major expense 1S 


be built near a 


labor which could be minimized in private hatcheries, such as villtage- 


owned and village-operated ones, 
feasible. A small hatchery could incubate at least 10 
many as 90 percent of them surviving to hatch, ses 
percent of these, or approximately hO0G Hiss 
to Spawn. 


when the total harvest was Iess tnan 10,000 fish. 


only O.1 per 
would be 


This would bé a significant contribution in. years 


where cooperative management would be 


1,000 eggs with as 
eds 
expected to return 


such asS- 1976, 


Environmental requirements of hatcheries include unpolluted and 


extremely reliable water supplies. 
artesian wells and hign gradient streams wner 


through the incubation tanks. 


critical importance to select a stream where there are 
or where they are declining. This is required 


protect the native salmon run from competition 


A simple cnum salmon hatchery might be built 


4f incubation boxes and an artesian well 
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hatchery much longer than chum, they mest be fed and attended regularly. 
Utilization of hot springs, provided the water quality is suitable, would 
decrease the time spent in fresh water by almost half, but the expense 
of food would still be a major drawback of king and coho hatcheries. 
Any areas where salmon spawn are critical and will tolerate few 
alterations. If logging roads, pipelines, or similar developments are 
to occur in the region, construction activity should be minimized during 
migration and spawning periods (July 1 to October 30). The eggs, which 
are present from aul una March, are especially susceptible to death 
by suffocation due to siltation. The Try are most vulnerable to oi] 
contamination during the period from March until May. Such disturbances 


would not only kill vast numbers of both anadromous and resident fish, 


but would endanger the livelihood of many fishermen: 


RESIDENT FISH'S 


Several species of fish, including northern pike, arctic grayling, 
whitefish, burbot and sheefish, remain in the. Yukon-Porcupine region 
throughout their life cycle. Although the turbidity of the Yukon River 
limits its productivity, the lush vegetation and warm temperatures in the 
many tributaries of the Yukon and in thousands of Jakes and marshes supply 


an abundance of habitat for fish. 


41 5m Raymond, Hatcheries Biologist for ADF&G, personal communica- 
tion, February, 1977. 
Fred Andersen, Salmon Biologist for ADF&G, personal communication, 
February, 197%, 

AS 14 ene to mats fA Rm ha 
All harvest statistics were obtained from: USDI, Yukon Flats, 
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Twenty pound pike are fairly common in the clear water tributaries 
and slougns of tne Yukon, and they are rapidly becoming one of the most 
important game fish in the Interior. Locai use of pike may total 16,000 
per year. Subsistence fishing for sheefish is a traditional use, account~ 
ing for approximately 7,000 fish annually, but sport fishing is becoming 
increasingly popular. Arctic grayling also make excellent sport fishing 


The 
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and are important subsistence fisn in Arctic Village and Venet 
Fish and Wildlife Service estimate tnat 22,000 grayling are caught each 
year for subsistence use. The burbot is found -throughout the region in 
cool], deep waters. Mature burbots range from twelve to eighteen inches 
in lengthzesd less than 100 are tkene, most of them during the winter 
months. White fish inhabit most of. the tributaries and lakes im the 
region, and are of considerable importance as a subsistence resgurce; the 
catch may total over 53,000 fish per year. These species deperd on the 
clear, cold lakes and streams of the region, and are extrenely vulnerable 
to thermal or chemical pollution. 

Although whitefish and pike are used extensively in the villages, 
subsistence use of other fisn is dependent upon the si upply of large game 
and salmon, which are preferred. Sport fishing is expected to increase 
due to improved access along the haul road, a larger human population 
both within and outside the region, and the increasing interest in out- 
door recreation. It has been estimated that 20,000 visitor days for 
sport fishing could be supported in-the region eac 


Ms 1 
“USDI, Rampart Project, p. 250. 
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III. Wildlife Scenarios 

In an effort to summarize the social and economic value of the wild- 
life, 7t will be assumed that one of two hypothetical situations could | 
occur. In the first, wildlife populations would remain stablé and, under 
careful management, continue to supply large Anan aaMaeS of meat and hides 
as well as recreational opportunities. In the second, it will be assumed 
that development activities adversely affect wildlife and reduce the 


Supply of subsistence and recreational commodities. 
IMPLICATIONS OF STABLE WILDLIFE POPULATIONS 


Table 6 attempts to quantify tne economic value of the wildlife in 
the region; it gives the estimated subsistence harvest and calculates the 
monetary value of the meat in terms of the cost (at 1977 prices) of an 
equivalent amount of imported beef or fish. If, through both careful 
management and very limited development, the wildlife and the annual 
harvest remain stable, this table can be indicative of the annual economic 


value these resources will continue to provide. 
Several qualifications must be keptin mind when using replacement 


values. First of all, they are based on estimates of the subsistence 
harvest over wnicn there is much disagreement. Second, because the 
nutritional content of wild game is higher than that of beef, the value 
of beef (in terms of cost per gram of protein) is actually much less. 
Third, many of the hides are virtually irreplaceable; they have a multi- 
tude of uses which makes it difficult to establish their replacement. 
value. Fourth, it is obvious that such a table cannot evaluate the 


Importance of the subsistence lifestyle which forms the foundation of the 


] 


Sa 


Culture in the region. Other factors indicate that these figures may 
overestimate the value of the harvest: they do not account for the 
Significant portion of meat used as dogfood (which could be replaced for 
relatively little cost) nor do they attempt to balance the erence of 
hunting equipment, such as snowmachines, with the return in meat and 
hides. Nevertheless, substitution costs can help us to appreciate the 
concern about subsistence resources. If the wildlife is well managed, 

it will continue to be of value indefinitely—something which Shook. be a 
factor fs any comparison with eitner nonrenewable resource development 
or utilization of renewable resources whicn have much stower regeneration 
rates than those of wildlife. 

Social and cultural benefits of wildlife, however, cannot be 
quantified as easily. Subsistence is an integral part of the Lifestyle 
Of almost all hatives and also of many Whites of the region. Bees those 
Hatives who have a cash income via seasonal jobs outside the area, 
continue to participate in hunting and gathering activities. Sharing 
wild game is a fundamental aspect of village life; it occurs widely both 
within and between villages (store-bought food is considered less 

irable; it is not snared and therefore, does not provide the same 
social bond). Wild game also serves a ceremonial purpose during pot- 
latches on holidays, funerals, or Se occasions. Partnerships for 
trapping and hunting result in social and economic ties within and between 
villages. The traditional lifestyle also provides an invaluable sense 


of identity and continuity in a time of rapid change 
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Nonconsumptive uses of wildlife are increasing. Creation of the 
Arctic National Wildlife Range in 1960 has probably expanded the 
recreational use of this area. Hikers, photographers, and wildlife 
researchers may in time contribute to a small tourist and lodging in- 
dustry in the region. Interest in protecting wildlife for their inherent 
worth is also a concern Shared by many; national conservation organiza- 
tions consider Alaska's Nroianices area and wildlife invaluable at a time 
of widespread industrialization. 

Thus, if the wildlife are maintained at stable levels, they will 
continue to play a significant role in the economy, recreation and 


traditional way of life in the region. 


IMPLICATIONS OF DECLINING WILDLIFE POPULATIONS 


Table 8 attempts to portray the direct impact which various develop- 
ment activities would have on selected wildlife populations . The intent 
is to demonstrate, in strictly relative terms, each activity’s beneficial 
or adverse effect on the wildlife resources. Tne values indtcated in the 
table were provided by wildlife biologists who were asked to rate, on a 
scale from +5 (most beneficial) to -5(most adverse), the hypothesized 
direct impact of an activity. Although the values are strictly estimates, 
the table can be useful in indicating which species of wildlife are the 
most sensitive to a given development activity, or conversely, which 
activity is the most disruptive to wildlife. For example, peregrine 
falcons and caribou would likely be more sensitive ta development than 


snowshoe hares or coyotes. River dams would have the most deleterious 


oF 


effect while pipelines would have fewer direct impacts. Some activities, 
such as fire control, may benefit one species but endanger another. The 
table does not, and cannot, indicate the multitude of "ripple eErecte a 

or indirect impacts— which a large scale activity could have.- However, 
these impacts usually involve urbanization, additional habitat destruction, 
and increased hunting pressure which are often much more disruptive than 
the direct effects. 

If large scale development occurred in the region and the wildlife 
confronted the hazards mentioned earlier, their populations would decline 
significantly. The possible economic loss can be estimated by examining 
Table 7. For instance, if the caribou harvest declined 70 percent due to 
increased habitat alteration or hunting pressure associated with “new roads, 
approximately $210,000 worth of imported meat would be required annually 
to replace the normal supply. Due to We dab peaee in caribou populations, 
sport hunting would be prohibited and result in an economic toss both 
within and ‘outside the region. 

The cultural and aesthetic loss is more difficult to assess but 
would probably be even greater than the economic loss. The many ways in 
which tne Native culture depends upon wildlife, as discussed in the first 
scenario, indicate that removing the subsistence resources will also re- 


move the foundation on which the ure and economy is built. 
The interest in protecting wildlife for their intrinsic value and for 
their many recreational benefits was also discussed in the first scenario. 
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Finally, something should be said for maintaining nature's 
Sfance. Much of the area is covered with black Spruce bogs and tundra 
which are of poor quality for renewable resource development. The 
animals which have evolved in this environment are very productive and 

much oy 


their protection may therefore represent the most efficient use of the 


land— economically, socially, and ecologically. 


Table 8. Estimation of the Direct Impacts of.Various Activities on Wildlife Populations 


+5 9g 
(most beneficial) o 
f Mm 
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(most adverse) 


Moose 2 a 
Dall sneep =e yy; 
Caribou af te 
Brown bear Sy, fl 
Wolverine 2 ey 
Wol f L3 
Ermine ag 
Land otter Ee: 
Muskrat 39) 
Mink zal 
“Marten -] - 
Lynx lee: 
Red fox 0 
Coyote 0 
Beaver cat & 
Snowshoe hare 0 
Water fowi -2 -] 
Sharp-tailed . 
grouse =I ey 
Ruffed grouse -] ~] 
Spruce grouse -] -1 
Ptarmigan -| 
Peregrine falcon -4 -2 
Anadromous fish -2 -| 
-2 -] 
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